Possible involvement of a GTP-binding protein, the substrate of islet-activating protein, in receptor-mediated signaling responsible for cell proliferation.
Serum-induced DNA synthesis, as measured by increases in [3H]thymidine incorporation, in Swiss mouse 3T3 fibroblasts was markedly inhibited by exposure of the cells to islet-activating protein (IAP), pertussis toxin. The inhibition was well correlated with the toxin-induced ADP-ribosylation of a membrane GTP-binding protein with Mr = 41,000. The IAP-induced inhibition of cell growth was characterized by the following two features. First, the inhibition was selective to certain growth factors. DNA synthesis in 3T3 cells was supported by a combination of one of the competence factors and a progression factor such as insulin or epidermal growth factor. IAP was inhibitory when thrombin, fibroblast growth factor, prostaglandin F2 alpha, or phosphatidic acid was employed as a competence factor, but was not inhibitory when DNA synthesis was induced by combined addition of cholera toxin or phorbol ester with insulin. Second, IAP-induced inhibition was still observed when the toxin was added to cell culture 1-6 h later than the addition of the IAP-sensitive competence factors, which triggered rapid cellular responses such as adenylate cyclase inhibition, releases of inositol trisphosphate and arachidonic acid, and 45Ca influx within several minutes (Murayama, T., and Ui, M. (1985) J. Biol. Chem. 260, 7226-7233; Murayama, T., and Ui, M. (1987) J. Biol. Chem. 262, 5522-5529). Thus, IAP substrate GTP-binding protein(s) appears to be involved in the duration of rapid signals or the occurrence of new slow signals which are responsible for growth factor-induced cell proliferation. The site of the involvement may be proximal to protein phosphorylation by phorbol ester-activated and cAMP-dependent kinases.